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"I — ^^^BB^a r*ffl£a- DUAL-BIT NITRIDE READ ONLY MEMORY CELL WITH 

FUSTIC ISTplIfILER^ AND READING THE SAME ) 

A dual-bit nitride read only memory (NROM) 
cell with a parasitic amplifier comprises a 
substrate, a first well with a opposite charge 
conductivity to the substrate installing in the 
substrate, a second well with a opposite charge 
conductivity to the first well installing in the 
first well, a gate dielectric layer including a 
nitride layer partially provided on the surface of 
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1 0 0 - & '» 

114 - 1 1 8 - *. 4t /t I 

1 1 6 - ft. 4b *? % : 
1 4 8 - it it : 

14 4 -146~«#«#6. ; 
102 -10 8 -124 - 1 3 2 - i& i& >i • 
104 -110 - 12 6 > 1 3 4 - «. ^ # 

106- £ - # & : 
I 112- % ~ * & : 

1 2 0 - 9- € * ; 

1 2 2 - M ^ 4r ^ ^ ; 
128-130-^ - 

1 36 - 1 38- £ ^ # #fc & - 
1 4 0 - 1 4 2 - to to ; 

150- g - % g ; . 

- .>^^ a p^a r^afl^m : DUAL-BIT NITRIDE READ ONLY MEMORY CELL WITH 

[Inline MPLIFILEf AND^™ OF FABRICATING AND READING THE SAME ) 

the second well, a conductive layer provided on 
the gate dielectric layer to form a gate and a 
pair of first dopant areas symmetrically provided 
in two sides of the second well and partially 
contact the gate, wherein one of the first dopant 
areas, the second well and the first well 
constitute a parasitic current amplifier. In 
addition, the present invention also discloses 
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152- # t * 
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B~ & 4fc » 
O # *. 
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— - — f**- B fl : DUAL-BIT NITRIDE READ ONLY MEMORY CELL WITH 
PARASI ST IC AMPU F I LER^AND^ METHOD OF FABR I CAT I NG AND READING THE SAME ) 
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ethods of fabricating and reading the cell 
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£. ifc *! * # - + «s *fc * - Jg ft 
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i * &wisiw (l) 

it * TtCNitride Read Only memory cell * NROM cell) * 

*HA^*aiLi»*.*l&*t^ft^** ' ffi * -8- W « * 
ttfr**t~teitftMbfc*l|t&*#it + *4fc>t*-l&«Jfc 

IS ° 

— - it # & ffi : 

+ ' & ^ * * te * * * tcCNROM 
cell)^^^^^^®^ 1996 ^ ° & #r 3$. # * «• * « 

ft 4b - ft, 4b - ft 4b(oxi de-nitride- oxide, 
0N0) A # * W * it * * (gate d i e 1 e c t r i c ) & Jt * * *" 

<t it • 0 it » ft. ^b 4£? °£ it te. -It * rt ^ 4£ 7b A * *J & & 4® itL 
•It ^- 7t ® ^ ^ - ^ ° ^^^a^^^^-A'h^^^^^t 

6f, £ * «. * . «ij»siL«t*ft.4b^-frt» «, -it 7t&m & n ft 
* * & * -t «i at f- * * a • 

^l©#^7f:iU-#^^ — to it ft 4b "fc St i£. 'It 

«**H ° Ai1t*#-*fc^-^*A 10 ' a *• * 
*^4i4**#&;*#&4n0rt^*#*fcfil2A:i4 • *b # # 

#t (& ^ € '14 & & & 1 0 % 4s 5. • fl&*$*#&&10*»*'J*& 

& * * 4® JW * ft 4b A 1 6 A20 

4b ^ A 18 m 4* A -ONO A 22 - ^ *tONO A 22 _t M *. # A * 
W « A 2 4 • itb • * ft * 1 2 A 1 4 ft ^ONO A 2 2 T 2f 
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i - &WtfLW (2) 
>Jl ^ A * - * ^26 • 

£.0N0 Jf 22 * # & 4b *? % 18 * # *9 € # 4& # &28 & 
30 • & M m & * 12 A14 • <bit#M#»28«A 

30 * * * £ 4b VL tt * to M n ^ 4* * # « # *- * « 0 * * * 

& & s£ 4b € * • n*) ' ;&3fctt*ftttfcl4'l*4lF**ttik"& 
Jfe • ji#']ffi«#«#fc28a4*#*# • I s ] a • # * A 4b * 

it^<ft7b^M««*3ftw*ilfcfti4^*a.^it^«ifc--*a 

A 4b € • is) b£ • A*******^***********! 
« t**#130ttHl#t# ° * * ' * * * A * ^ ^ * 
( % % n # & 28 ) b£ . ££tt***fcfil2A'J41p***-H-*S* 

«mtii4ft-ft!*a* • n a ' **#.#st«»<*^ ( « # 

M # & 30 ) . ;£ifctt#*fcttl4#***i-££tt***fcft 

i2«#«aL« • 3 *b ' sfe fi- # • * * a * * & * ^ * 

^ifefi-sgsMbaMaft • 

ii&.tifc1&*lt*>tt£-4fc>ttt*#.ar* ' # < aM0S € 
JHtt^jE.-r#^^*ifcfr • * t * * # &28 ^30 n # * 
« # ■*( *P & * £ 4b) ■ » ^ A *t «, -It- * it e& * € a #j «: 
ft- • £. «. * *t - & ^ 4b ^ 4£ 7t . ^ M & tf- € A 24 

Ji<.«*t*lll**MA4 ^26 jt « A * it • * # « * * 

#H28 ^30 ' * ^° ^ W * 

t^22jL^tf^-l:^^^r^^it^2 6ii^A^it 0 

^ £ B % 57 68 1 92 it # *fl * * » E i tan M « * T 3 - « 

*. ft. ft. 4b « ■* It «. 'It 7t(NR0M cell)**** ' * «■ 
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i^^tJLW (3) 
=_ * # m i*J : 

^ *b • * # * w * # a & m*)-**-*- 

ast »r * ±& tt ^ A *b «, -It * 1*3 44 £ to >t ^ te. *lt a ft - 

^toitlL4t#f*t*l&«**.*-*&#* ' & # S$ & ^ : 

_t*ft-# ft ' &tft~#&*#&ft 



— # n 4a ^ € ; $l ft & 



- it 



- %■ % % X- 



g # d ^ © • it******. 

fl5^#ftrtJfc*#**M*.B-*#**-=-# a **' 4L * 
& . *tH*^sdtjp-#»ft^ - ^ ft— #fta#.ft-# 
ft « /fc - £ ^ € >ft A ii (parasitic current 
amp 1 i f i er ) » 

to 7b 1L 4b #7 °£ tf te. -It * ' & : 

- 4- ^ tt & Jfc : - » - * * ' tSt^^Ji^-f^^^^ 
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s. ♦ 4ma*iw (4) 

iife*-#ttrti*#**--*** l **-* it: - « ** * 

& 4 - ft. -ft 4fr * : - * * * • «t*^Ji3feM*^*^-t-^ 
& ffl & * € * 4ft A - M * > aA-#*-#*ft ' » * 
tt t * -t 54 ffl * * « * ■=- * * rt m * p f * * * M * ^ * * 

(parasitic current amplifier) • 

7C # « * - ft a Pfl « 
I . # # ft a A « . - # ft m * « * * * H (current 

amplifier) * * /• * * * * * * * 



^ # j i , *^r«'jt^*4.atAS ' 4* ft & *b tz -it * 7t 
-ft****.***.* - ■ « *. * * m ^ - hl ?t ft. ib 4fe 
-fettle,***,*-***** ' «4*t*a**'t«*< t * 
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£.*«-«ym«¥i (5) 

(Gate-induced drain leakage : G I DL ) % * £ * • it #4 

A # Jt it « ^ * ' ' ^ B * M J- * 

#J*ftfi tfe ^- /t <jl 7t ^. te. it a*. & ° 

h * * # B 3 -t * § # % * * *° * tt * *■ a ^ * * fj£ ' 
T # * a ^ fcl ' ii Si ^ «i I ^ ' # *« a ^ *° 

va * ^ £fe 5^ * 

3" * il * # # : 

£ 2 ffl t ' iT^^^'^^^^^ ' ^ifc^J*°^rP^^^"^ 

(PR) • ^^it^t-^^+i-^^^iO^i^^-^ 1 ^^^^ 102 ^ 

- & * a ^ JP- ^(implant mask) - sk it ^3 0 0 - 2 0 0 0 Ke V 

#&106 > 1 fc#-#&106&l£.n3*# J J L ##**-n2!#l£ ' * 

* * # & A 100 & BL % *t A & * * *Mxl0 16 ~ lxlO 18 * */ 

# ^ >T ^(atoms/cm 2 ) 4^ # 3& & • 
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3L * #«¥m'¥I (6) 

^&pjl(pr) • ft*i*e--*-*-aL^*#iio*«-fc.afc*ft 

108 — ^ -^^L>^ ^- ^-(implant mask) • « it Ifc 
50~ 1 00 0KeV ^ fa ± & ^ *» *»(B) *-P U * « * % - # ft 
106i*3^/fc-£~#&112 • Jt*~#fcH2*Ap3!**# 

lxl 0 16 ~ lxl 0 18 -f-/ -f- >F ^^(atoins/cm 2 )4:#|| it & ° 

^^4® t ' ^^l^^^^^^^l 08 ^ ' & * ^ ^ ^ 
#&A100Ji#j&*--*.<t*114 * - ft. 4b** /I 116 * - ^ 

ftjL***a*jft-M«G**-#ttll2^*P«-*«-t ' 
^ M &G rt • * -t it ft * 1 1 4 > -ft.*b**116aa.-*. 

4b * 1 1 8 m m a w * * * * 1 22 Ep * * *■ *• * b ~ ^ ^ b ~ 

ft 4b Jt (ONO layer) • ffn ^ % ft 1 20 ^ *t f M « % #. a a a 
^ - i it M » ^ « 4H22 * * - -fr *M 00-250 * 4l # «. • * 



« ^ ft 4b ^ 1 1 4 * & 4b ft 1 1 6 a >SL ft, 4b ft 1 1 6 H'l * # 
*H:2:2~l:4:4*-£-&fct • ifbi^^^vf^^^^J^^ 

I 000 -3000 » 

ffl a £ A *t M **G 4i ft * / «. * a ■ #4bi&ii&Jil24j£E 
tU^^^^#^112^^« • **t PR > • it 

II A # ^ ^ ^ ^ 126 • a _L ife Jfc & *124 * # ^ «. ^ * 
^(implant mask) • a * ^20 - 1 20KeV ^ & # «. ^ *° ^ (P ) 
A *KAs) ^ * ^ * * * - # rt ' a ^ W 
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jL-«-^ta.«fl (7) 

•Jt#»*4**ffl*G • * * * - ®& * 130 * An* ^ 

-ft- *HxlO l9 ~l xlO 21 M 4k 4 * ^(atoms/cm 2 ) 4l # #M£ 
& • 

jfclOO**aiLM*GJi^&ffl 

132 it ft * £P # » - # £106 * © ' it ft * 132 H f #'J 

« it PJ-(PR) • & * * * - ^ * * ^ * ^ 134 ' 
ft /|132 & * ^ * ^(implant mask) • a -ft 
20-120 KeV^^*^^^^(P)^*tC As )^n^^-f-^itb^ 
ft#^#-#£106i*3 ' Jfc.afrM4fcG^M*-fc — #£106rt 

*-#**136Al 38 - *b « ff - # * £136 
,51138 A «n S ^ -f- # # £ ' * * * * - # * 106 

4a iq ^ € tfe X * * * *Hxl0 19 ~lxl0 21 & # * 2r ^ 3* 
(atoms/cm 2 ) ^ & # # : A & ° 

£ 7 ffl t • ***l*fc*r*-ifttt*132fc • 
* * 4. A A 8 — Hl ft ft. 4b * « «. tt * 7t jR m *P e & 

& - %i m • **.*w-^**"*4.afc^s-^-=- 4t it ft. *t 
to °% it ta «it 7t ^ *& ' & : 

*.#&Aioo*-*KHii&Jfc ; tk. * ^ n. & & n 

-#gl06rtJ-*#*#~#&106*B&4L€*4.6«j£— 
112 : tst*^*— #£H2^L«P^4ta&Ji^Wtt^«^ 

1 2 2 [ * *L 4b J% 1 1 4 * ft. 4b # £ 1 1 6 a Sl & 4b >f 1 1 6 m & ^ 
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JL * (8) 

• & 4b - ft 4b - H 4b /i(ONO layer)] : # € £ 120 • tfc Jt *H 

-2f£-#^&128>5ll30 • »***fc«tJt**MttG*«4Lfc 
^. # & 1 1 2 1*3 ji *P -ffr & « fUGS.*t & # — # & 1 1 2 *S a 
^ « 44 • * + g-##&128&130^- * # fi 1 1 2 « 

A # - #&106^T*&/& - 3p 4. ^ € * A A ^(parasitic 
current amplifier) • it ft ' *t — 4£ tc. ft. 4b 4fc «fc It t& i& * 

&136 A138 • 

«L s*. 4b(PROGRAM) * *fc Ifc(ERASE) a A 1* #t(READ) *b * 

* # ^ * * 3r £ A n ~ fa 7t ft. 4b 4fc °£ f* tt -It * 
to ^ *E 4b * 4fc|fr«A*Jfc#*i»K^«8Hi*10n# 

— *B $L i& *a T ° 

-T & if #- J& # 8 ffi ' ^ itb ~ fa 7t ft. 4b 4fc °£ tf te. -ft 7t 
^.^■^^^^^70140^1142 ■ fi A#tt7tl40A142^«««- 

<t ^ M jfeG 4l ^ ^ • ^M*^«4H22t6«»ft.^b^4H16 
^*^€#^#^144>5tl46 ' &4H#J*!i#ifi.*$'#-#**& 
128 ,51130 • *b ~ t # # &144 a it 146 4& ^ & 5$. 4b m M «. 

-t s*. 4b A it #J 4& 7t 1 4 0 b£ # *•] m £- it #J 3£ - # & g. 

IS] . £ it tfi % - # & m. 1 3 0 # ^ & * ^ il ' J- ^ W 

_t «fe - i§ -t t ^ ( it #t 1 ~ 1 0 n ) a M fa ifr ffl *G 




0532-91S7TWF(nl ) ;PSC-PT. AP- 151 ;SHAWN.ptd 



13 I 



S. * &WtSlW (9) 

T^^-#^^128iL130F a 1^ititl48 • it #'J ffl & € ^ 

,&aj.£&ic^i£^i£#^#^i44itM#^rfn % fcto. 

1 40 # ^ £ <b 0L >f • n ' ***,*b*atttflL*.142B$*l*I 

(*j-fr*H~10<ffc#) - m ' Ai£#j£-##&128##^ 
ft 4£ it & Ids. ' jL^M*Giafe*»-5i*«*(ft^^l-104fc 
#)««Aft*M*GT* $ - # 4* fi 128 A130 Pal # it it 

148 ' it #'J Jfl f: # $f # & 146 *fc # % # • 

-t*Kl^^ii^^/tl40Bf^^^o--^^:'t^(^^^ 

l~104fc#)^£*£#J $ - # & 1 28 o IS) of • JHF # i£ # $ - 
# ** & 1 3 0 >f & ' J-^F^GJi^^-jlttK^)^^ 
0-_5 #) a JL 4. t « (h + ' 4i^)ifcAf#M#H144a 

it$-j#.i^^.ii^^iti40^^* • m a ' # i& £ # to 

7tl428*W**o-*|ilfr«*(tt^*M-10ife4*)«'*5t«» * 
- # # & 1 3 0 - is] • a*iLi£6<j#-#&&125*f#- ' J- ^ 

( h + ' *«^)itifc^«#«#£146aitf<J4fcl&#i£fi&.to 
7tl42 St * • 

7tl42 s&144) ' & ft* *X %% -S?l is 1j Z- ft- 7t\M h iH ' & £ ^ 
( f olat ing) W teG it «. to tc l 4 2 4M ^ * - # # (a 144 # 

it • 4fc#jjfejfc~»-€«l50(#^;*l-l04fl4O***P*£*b 
1|^tojt(Bpto7tl42)4L#--##&130 • aii-i!*t 
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i * #«¥m«¥i (io) 

m. i B * a. * - # & 1 1 2 • fcita^aM.i'AM*****^ 

^(Gate-induced drain leakage ; GIDL) € 85. ■ *t to ft 

|» -sT * 351 £J - *r «M0- f -10- 4 «t *&( # A) ^ it » t 55?L I B • fa 
*teifcl42^*#«#fil46rt«##«#8*(l&teil*A&* 

i ) . & n m # € # # H: & - sft # a « * ' *t t * »j # 



3SLI B ° & £ it <fe 



- $ ^ 1 Jf 1 5 2 ( # 1> ^ 1 ~ 1 0 4£ # ) ^ tf 1^ #l it ( to 7t 

I 42 ) # 4tf * - # & 1 0 6 ft # $ ~ m *fc & 1 36 _L « ^ A tf 
JJx. <fc tg( *P iSL 7t\ 42 ) # m #J ^ £ - # » & 1 30 % * ■=■ * ^ 

I I 2 a % - #&106m*£/&^^ & J&100 #J ^ 
-f «• ^ € & ^t(B JT transistor) * t t & A 8 
(current am pi i f i er ) ^ ffl «. 2fc A *t at 35 € -A I„ • -t & % 

^r^^4i^fe(eiiiitter ; E) - $ - # il 12 ^ t ^ ^ ^ ^ 
(base ;B)aA»-#ai06^4&i* tt(col lector : C) 
m fc. /& ' **^#M~100^4l«>J!L if ^(current gain ; 

;fcAI5^#«(*Pte*142fJ-#'M*-# - # & 1 0 6 ft ^ * — 
# & g. 1 3 6 ) t * j*J A - ^ A € 55SL I c • it It & *J * t j& at A € 
3fL I c • * to it 1 4 2 # # € # ^ ( te. -It ^ II & 1 ) ' It * * « 

4L*#*#m*'»sa*^n«« ' * «■ j - ^ * 1 o- 2 - 1 



#*&(#A)4L#t&3j 



>7H I B it ^ & ttb yS 4l € SSl it Ji ^ 



A ' & # f J - A n # *H 0" 2 $L 4r ( H A ) [ #J ft Ifr 
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2L * (ID 

10" 2 ~10 2 & & *%( fi A)] ^ 2t A € flU c • *t to 7tl42 * ft # # I 
^ # a£( te. It ifc ft &0) • « * «■ « - «i«MO-« 4ft * *( 0 

A)[ -fr«M0- 6 ~10- 2 4&3r *&( J" A)] *- 2t A € >7U C ' # to tg 12, 
tfcjfc»*0*lB***W^*At:*****. • T «fl Hi JL i£ 
*fcj&*3HJL1t#.4fc/tl423Lte.ttilfc ft ° 

|S]S ' jii&ffifr#^#i&ffl^ttJfriL^#to7tl40^- 

i& #JL ' R«#ltlii^ftft4**ftl ' & H & #J t* *b * £. 
^tAAAS/*fAAttH^*A«AI c ' ^ sfe fl& tf * *b to 
7Cl404Lte.*fe^ft • tt.^^ib^4t<fc5t- 

+. # Bfl ^ ^ to 7t tUb •* * «, 4fc # 7t * * « T 4* 

Si : 

1 . *.*<W4L^to7blL^b^-^ttt&*^-7C4L ** #r II • 
^ A IS € ffl • 

2 . it jfc. # to 7t ^ 4b & °% it it 'It >0 ^ &r 4# 

#K ' -ft it i& *i * te. -it 4- to to « *l # € # * 5 m at * 

Wj ^ # it (Gate- i nduced drain leakage *> 

G I DL ) € >H ^ £ H- » Ji ffl ifr i& ^ ± ^ € 2fc A ii • se. ^ 

tf % $L • ^i^^S^Pt&tfeJp-T&t *'J ffl MOS ft A 4ft # # 

^r^,^L^a^5768192St**J#t • Eitan « -ft 4l « 3, 4b * 
ft flt # ft 5. & *a & ^ it & £ 4& to IE. -It %L ft #) 2r yk ' * 

>ir «r^«iiip-^it!itt^it *J lif A f e. -It it to 7c te, •!£ ^ 
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i * #"ym«yi (12) 

m • 

& m * # m e, & * «fe * « & *» -t- • * & # « 




0532-9187TWF(nl) ;PSC-PT.AP- 151 ;SHAWN.ptd 



17 I 



m - 4fc it & 4b 4fc 



% i m — &\ ® $ 
it t e, tt * >t ^ & m ° 

>5L M • 

|I8B£*10I*-MU*J*« ' ffi a * 0/3 *■ * B ^ 
4b - #- Ffc a t£ ^t. 2r & • 

1 0 - 1 0 0 ~ *P & ^ 

12 - 14- « & ft ; 

16 -20 -114 * 1 1 8 ~ *L 4b £ '• 
18 - 1 1 6 ~ ft. 4b ^ ># : 
22~ONO,f ; 
2A~ ffl & ^ % % • 

2 6 - 1 4 8 - it i£ ; 

2 8 - 30 - 144 - 146- € # 
102 - 108 > 124 - 132- & 
104 - 110 - 126 - 134- J£ 
106- ^ - # ft ; 
1 12- % ~ # ft : 
1 2 0 - ^ t M ; 
1 2 2 - ffl « -fr t >t : 
128 - 1 3 0 - % - # #fc ft : 



# ft ^ 
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136 * 138- % ~ # * & 
14 0 - 1 4 2 ~ iSL ft ; 
150- % - % ft s 
152- ~ € ^ » 

G- » 
E~ «■ ^ • 
B~ & & : 

I B ~ 3t » « ; 
I c - & A 
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- + ^ is & /& : 

_ # _ # & , tfc**tt***t*.Artj_ ****** 

li & £ *i & ^ € '14 • 

- % ~ # (& ' «t£**-i£# — #&i*JJ-*#***#-~# 

H. *a & € 'I± ; 

w -fr € 4 & & - %.it & % ; 

- «■ * - # ^ & ' tsfc E ^ * ffi ^ ^ ** * 
#artjt#^*«ttMaj.***tt*-***^^« 

^ , * + #*«*#-##£*- - * tt»— 
-#lW^^-fi^t>i^A ^(parasitic current 

amp 1 i f i er ) ° 

2 . *atffr*#«]|e.E3M^^&^*#^£2 fc * SS4L — 

M. ° 

-it yt ft. 4b « «* * «, 'It * it » * t * * % M U t % & A # • 

-Bt7blL4b#r-^t»te.**/t ' * t tt * » - # & « 
# & • * * - ^ *Mxl0 16 ~lxl0 18 & # -f- 2f * 
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(atoms/cm 2 ) ^ # & & & • 

ft ' * * - ^ *Mxl0 19 ~lxl0 21 * -?-/ # + ^ ^ 

(atoms/cm 2 ) ^ #& zfl £. ° 

7t IL 4b ®i It «. 'It ' ^-tt^€^L^AH^-^«,^- 

i% # € B B a ItCBipolar Junction Transistor ;BJT) • & 
f*##-##ft^-m**&*-4*&( emitter) > 1£ $ j=- # 
ft m & & ^ * ^(base) ja£.i£#-#ftm##*-#Jfc 
(collector) fir fa. & ° 

4fc it IL 4b $j It te. «l& it ' * t t£ M *r t ># 4* ^ - ft- 4b 
-fL4b-&4b#(ONO layer) • 

9 . — jft ^. # ^ £ 2t A H ^ — 'fit to 3L 4b #j "fc ft te. 'It 7t 

^ tl & * & > tL ft 

;fr££^-#ftf*J^/fc-$-#ft ' £-tt£$-^#ft* 

# n t& % - # ft ft Sl ^ t -14 ; 
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#iff'i&&--ft'&M & — # & £ & * i 

# £ ® _L • **!£*€>£ & - & 4b 4fc * : « A 

i#.fcrtit*4fr**I*M*s.B-*** 1 **- :: -*** & *- 1 * 

l^t^^A if (parasitic current 

amp 1 i f i er ) ° 

10. % i% %-m & ® |9^^ii^lrt f 4^^^^^- 
ifcitlLte&^tfl&tt**.*-**** ' ******** 

- ft 4b - *L 4b - *. 4b 4K0N0 layer) • 

11. *» * tt # #»j & ® — 

4*. %. ft. 4t m -* It it tt * it «. & * Sk ' *+***-## 
&*n3i#*t& ' * * - * *Mxl0 16 ~lxl0 18 * # Jp. 2r * 
^(atoms/cm 2 ) ^ #• # 2X. 0 

12. *. t ^ * *'J ft S )K93j(rtf*i***4*^S'i- 

— # £ • * tSt £ ^ * M * ^ W ^ * - # £ « ^ 3^ 

13. *rt**««l fciatf/tfifc*-****-***^ 

»&4n*3!#*K ' * * - * *Hxl0 19 ~lxl0 21 « # * 2r 
^ ^(atoms/cm 2 ) 4l# # ?I i 0 
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^teitfLtefc^ffti&ift**.*-**** ' & t t£ * £ & J 
^ ^ p ^ & & • 

15. * Ifr 3- #»J ft ® ?9^/^ril^*tf i^^S^-^ 

41 & # - 

16. *» * * * *»J ft IB £9^mi£^^#^£^*ii^- 
^ ^ & ^ € a a a 3£(BJT transistor) • 

17. - tH^lrt^i^Ai^^ to /t & 4b 4fc *ft *& 
•It # 7t tt, «It 4*. ft ^ &- ' t£ # * it ffl * * - * * * ^ * 
A ^ ^ — iSL ?t $L 4b to °% ft tiL 'It ^F- to ' 

& ; - ft - # ft ' tfcJt^tt^^tt&Art-B-*-**** 1 *- 
«t*A#^^«*li ; - * - * a ' tfc***tt*-# £rtJL 
* * A tt * - # ft ^ * * ; - M « ^ * * ' ****** 
#^--*rft*-£(*f^4t® ' J-i£Fflte^r€Jf&^-feMb#7,f : 

- ffl : «&-#«-##ft ' #***!i*t**M*ffl** # J 
^tg£^#&rtji^^&^i£ft1&JL*#&t££ — # ft *§ 

,51 ^ € ' Jttlti&ttSfc-^ttfc^ - x * * * * * 
A i£ % - # ft & " * £ ^ « * H (parasitic 

current amplifier) ■ tt*fr**fe^T«^« : 

fi t£ — to it *. *b ^ -ffe 1ft «. 'It # 7C 1*3 i& # - tf #L to 7t ' 




0532 - 9 1 87TWF( n 1 ) ; PSC- PT . AP- 1 5 1 ; SHAWN . p t d 




3(5 23 1 



i& ~ % ~ % 1$ & & itL % - & & & U 

*fc j&o - ^ ~ € £ ^ l£ t» <sl ft «■ 4» « #J « * - # IS. «. 

a f£ g - # & m A % 'A afc A % (current am pi i f ier ) 
a <fc A « it » « ; « A 

i%$Li$iikJisL4SL7l3- it it Sfe H • 

is. t it * m t& m %n m m & & & % ^ £ & a 
n ^ 7t & it #7 if vl -it * it te. -it & * & ' A t -t 

t£ *fc A % tfl * ^ 1 O" 2 4fc * ( # A ) . I£ It ^. to ft it 4t 
& & 0 • 

19. *» t If # #'J %l m g 1 7 ^ i& ^ tt m A # £ & A 
% Z_Z-tiL ft ft^b 4fe t» IS 'It * it t£ 'It ^ ft ^ ^ ' *t t 
H A f /«i A ^ I ^ 1 0" 2 & ^ ^ ( ^ A ) b^- ' mn^iSLft^it 

'It & A 1 ' 

20. *a f If # #>] fe, ffi ^17^mi4^t*^^-^^^^A 

is ^ — -fit 7t ft ^ _ it «, -it ft vl «it a*, m * & • * + ^ 

21. *a t 3- *>j ft n *i7^m3Ht4Ltt*.***^.at'A 
H ^ — to it ft -fb to tt t& «lt n- ft it -it Jfc & ^ 2r ^ • At t£ 
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22. *» t ft & ■ *17*mife*.****f 

f jd&A8**^*M-100ftit A* A( cur rent 
gain) ° 

23. -k° t ft * #'J ft ® ^17^miC^t|^-** ^^^X 

it >>i € >7?l ^ — W ^ «l # «. ^ 3t » (Gate- induced drain 
leakage : GI DL) % fa • 

24. *° t ft * ** ft ffl %nmm&^n&£c£$-^*t^ 

Si ^ ^ to 7t ft. 4b ^ ff tL * to tL tt H*. ft # & ' * + * 

9 ~ € je -ft *t **• t* ft m. aL 7t m m m ^ ts % - # e 
# ^ # & m. _l • 

25. *o t tt # *•] ft n %24mm&*-ft&&% :i r£-*t^ 

R^^.-et7tft.-fb^-MI«.*k***£ * * * ^ * ' * t * 
$ ^ # £ & n + ^} # # H. ' A % ft ^ 1 x 1 0 19 - 1 x 1 O 21 % / % 

-f- >T ^ ( a t oms / c m 2 ) # # if A ° 
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(E)128 



112(B) 



(C)10 




^10 



